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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) 

On May 25, 2014, with Millstone Power Station (MPS) Unit 2 and 3 (MPS2 and MPS3) in operating MODE 1, operating at 
100% reactor power, a total loss of offsite power occurred in the MPS switchyard. Both MPS2 and MPS3 experienced a 
turbine trip on power to load imbalance followed by an automatic reactor trip. Both units' safety related emergency diesel 
generators (EDGs) automatically started and supplied power to their respective safety busses. As designed, the motor 
driven auxiliary feedwater (AFW) pumps automatically started on MPS2 and all AFW pumps automatically started on MPS3. 
MPS declared an Unusual Event (UE) following the reactor trips and the NRC was notified (EN50142 for MPS2 and EN 
50141 for MPS3). Following stabilization of both MPS2 and MPS3, the UE was terminated. 

With both MPS2 and MPS3 at full power and one of the Transmission Owner (TO) 345 kV lines out of service for scheduled 
work, a phase to ground fault occurred on one of the phases on a motor operated disconnect (MOD) on one of the three 
remaining TO 345 kV lines. The fault was caused by an insulator failure of a MOD switch at a TO substation (offsite). This 
fault was also sensed as an instantaneous ground in one of the two remaining TO 345 kV lines resulting in this line also 
tripping. With three of the four TO 345 kV lines out of service, the MPS total electrical output overloaded the single remaining 
TO 345 kV Line which then also tripped resulting in a total loss of offsite AC power to MPS. 

The TO replaced the faulty components and is investigating additional corrective actions. Additional corrective actions are 
being taken in accordance with the station's corrective action program. 

This event is being reported per 10 CFR 50.73(a)(2)(iv)(A) as an event that resulted in a manual or automatic actuation of 
systems listed in 10 CFR 50.73(a)(2)(iv)(B)(1), (6), and (8). Actuations of the reactor protection system, the AFW system, 
and the EDGs are reportable under this paragraph. 
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1. EVENT DESCRIPTION: 
At Approximately 0701 hours on May 25, 2014, with Millstone Power Station (MPS) Unit 2 (MPS2) in 
operating MODE 1, operating at 100% reactor power and MPS Unit 3 (MPS3) in operating MODE 1, 
operating at 100% reactor power, a total loss of offsite power occurred in the MPS switchyard. Both 
MPS2 and MPS3 experienced a turbine trip on power to load imbalance followed by an automatic 
reactor trip initiated by the reactor protection system on the loss of offsite AC power. 
An investigation conducted by Connecticut Light & Power (the Transmission Owner) determined that 
with one of the Transmission Owner (TO) 345 kV lines out of service for planned upgrade project work, 
a phase to ground fault occurred on one of the phases on a motor operated disconnect (MOD) located 
in an offsite substation on one of the three remaining TO 345 kV lines. This fault was successfully 
cleared with relay operation by the TO. This fault was also sensed as an instantaneous ground in one 
of the two remaining TO 345 kV lines resulting in this line also tripping. The relays in this TO 345 kV 
line properly directionally sensed the ground fault and did not operate breakers in the MPS Substation. 
With three of the four TO 345 kV lines out of service, the MPS total electrical output overloaded the 
single remaining TO 345 kV Line which then also tripped resulting in a total loss of offsite AC power to 
MPS. At 0730 hours on May 25, 2014, MPS declared an Unusual Event (UE) following the trip of both 
MPS2 and MPS3 and NRC notification was made (EN 50141 for MPS3 and EN50142 for MPS2). 
Following stabilization of both MPS2 and MPS3, the UE was terminated at 1414 hours on 
May 25, 2014. 

BACKGROUND: 
The offsite power system is designed to provide reliable sources of power to the on-site AC power 
distribution system adequate for the safe shutdown of MPS2. 
The switchyard, which is configured in a breaker and a half arrangement, buses together four 345 kV 
transmission line circuits, two generator circuits and two station service circuits. 
The four transmission line circuits terminated at the switchyard are: 
a. TO Millstone to Beseck Line Number 348 
b. TO Millstone to Card Line Number 383 
c. TO Millstone to Montville Line Number 371 
d. TO Millstone to Manchester Line Number 310 
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These circuits connect the station to the 345 kV system transmission grid and constitute the MPS 
offsite AC power source. 
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MPS2 PLANT RESPONSE: 
On the loss of all offsite AC power, the reactor protection system tripped the reactor in response to the 
turbine trip as designed. Both safety related emergency diesel generators (EDGs) started 
automatically based on the under voltage condition, as expected. Both motor driven auxiliary 
feedwater (AFW) pumps automatically started as expected. All systems responded as expected with 
the exception of an anomaly in generator voltage regulator performance during the trip. MPS2 
remained within the generator capability curve throughout the transient. All safety systems functioned 
normally. Reactor coolant system (RCS) flow decreased gradually due to the gradual degradation of 
the electrical supply to the reactor coolant pumps (RCPs). There were no personnel injuries or offsite 
radiological consequences resulting from this event. A water hammer in the condensate polishing 
facility was observed during the event. This was entered into MPS corrective action program. 

MPS3 PLANT RESPONSE: 
On the loss of all offsite AC power, the reactor protection system tripped the reactor in response to the 
turbine trip as designed. Both safety related EDGs started automatically based on the under voltage 
condition, as expected. All safety systems responded as expected. The motor driven AFW (MDAFW) 
pumps automatically started as expected on the reactor trip, and re-sequenced on to the EDG following 
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the loss of power (LOP). The turbine driven auxiliary feedwater (TDAFW) pump started as expected on 
the reactor trip. 
The MPS3 trip was affected by a loss of air when the `13' instrument air compressor failed to start. The 
loss of instrument air affected head vent letdown alignment. After unsuccessful attempts to align the 
head vent to the volume control tank (VCT), letdown was returned to the pressurizer relief tank (PRT) 
and the PRT rupture disk burst approximately 20 minutes later. 
Normal charging and letdown was subsequently restored which resulted in lifting a relief valve in the 
letdown line. This relief valve discharged to the primary drains transfer tank (PDTT). As a result, a 
PDTT high level alarm was received and normal charging and letdown was isolated nine minutes later. 
Several areas inside the auxiliary building were contaminated as the result of overfilling the PDTT. As 
a result, tritium and noble gas were released into the auxiliary building and subsequently released 
through monitored ventilation pathways. A review of the auxiliary building and secondary leak 
collection and release system radiation monitors for the time period showed no increase. The 
contribution to the overall dose to the public was very small, less than 0.001 mrem. 
The restoration of plant systems was affected by the loss of offsite AC power and instrument air 
resulting in delaying the transition from emergency operating procedure E-0, Reactor Trip or Safety 
Injection, to ES-0.1, Reactor Trip Response, to ES-0.2, Natural Circulation Cooldown. As a result the 
power operated relief valves (PORVs) operated automatically six times and there were five manual 
operations of a single PORV. 
There were no personnel injuries. 
This event is being reported per 10 CFR 50.73(a)(2)(iv)(A) as an event that resulted in a manual or 
automatic actuation of systems listed in 10 CFR 50.73(a)(2)(iv)(B)(1), (6), and (8). Actuations of the 
reactor protection system, the AFW system, and the EDGs are reportable under this paragraph. 

2. CAUSE: 
With both MPS2 and MPS3 on line at full power and the TO 371 line out of service for scheduled 
maintenance, a phase to ground fault on one of the phases on the TO 383 line occurred. The fault 
was caused by an insulator failure on one of the phases of the TO 383 line motor operated 
disconnect (MOD) switch at a TO substation offsite. 
The TO incorrectly set the set-point for the TO 310 line ground instantaneous over-current (IOC) 
element. The 310 line relay ground IOC element settings were derived without full consideration 
given to the effects of mutual coupling with adjacent lines. This resulted in a setting that was prone to 
over-trip for a fault on the TO 383 line. The TO 348 line carried both MPS2 and MPS3 output for 
about a second then tripped as expected. This resulted in a loss of offsite AC power to both MPS2 
and 3. 

3. ASSESSMENT OF SAFETY CONSEQUENCES: 
CONCLUSION: 
The response of both MPS2 and MPS3 to the May 25th  loss of AC power event and dual unit reactor 
trip in terms of fuel and RCS integrity remain bounded by the events presented in the FSAR Chapter 14 
and 15, respectively, accident analysis. 
The less severe response of the plant was due to the action of non-safety grade reactor trips, which 
cannot be credited in the accident analysis, and due to the apparent gradual degradation of the 
electrical supply to the RCP rather than a sudden loss of motive force at the event onset. 
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While the recovery phase of the MPS3 transient was complicated with a loss of instrument air and 
related control issues, none of the observed responses invalidated the bounding nature of the analyses 
presents in FSAR Chapter 15. 

EVALUATION OF MPS2 PLANT RESPONSE: 
The MPS2 FSAR does not contain an evaluation of a Loss of Non-emergency AC Power. The Loss 
of External Load event is presented in Section 14.2.1 of the MPS2 FSAR. The Loss of Forced 
Reactor Coolant Flow is presented in Section 14.3.1. The May 25, 2014 event combined features of 
both of these events. 
The major difference between those FSAR Chapter 14 accident analysis events and the event of May 
25, 2014 is that the accident analysis allows the event to proceed until the generation of the first 
safety grade reactor protection system trip occurs. In the case of the Section 14.2.1 event, a reactor 
trip signal is not credited until the generation of a high pressurizer pressure trip at 4.9 seconds with 
CEA insertion beginning at 6.3 seconds. In the case of the Section 14.3.1 event, a reactor trip is not 
credited until the generation of a low flow trip at 1.29 seconds with CEA motion beginning at 2.44 
seconds. In the May 25, 2014 event, the non-safety grade reactor trip on turbine trip was first out. 
The RCS flow exhibited an unusual behavior for a freewheeling coast-down of the RCPs. A typical flow 
coast-down usually begins with a very rapid rate for flow reduction, the rate of reduction gradually 
slowing as the pumps reach lower speed. The flow rate for MPS2 experienced a nearly linear rate of 
reduction for about a minute before taking on a more typical loss of flow behavior. This linear behavior 
made the transient approach to a DNBR safety limit much less severe than those analyzed in the 
Chapter 14 safety analysis for MPS2. 

After the RCP coast-down, the plant established natural circulation as indicated by the approximately 
25 degrees F hot to cold leg differential temperature. 
The pressurizer pressure remained below its 'pre-event' value for the duration of the event. Therefore 
there was no need for the power operated relief valves or pressurizer safety valves to act in response 
to the event. 
Pressurizer level reached a minimum of 27.6% with the initial RCS shrinkage upon reactor trip, before 
recovering due to both charging and the establishment of the differential temperatures for natural 
circulation, 
The maximum steam generator pressure reached during the event was 931 psia. This pressure is 
well below the set-points for the lowest setting (1000 psia ±3 °AD) main steam safety valves (MSSVs). 
A review of plant process computer points confirmed that no MSSVs lifted during the event. 
Steam generator reached a minimum of 17.2% narrow range before recovering with AFW delivered 
from 2 motor driven auxiliary feedwater pumps. 

EVALUATION OF MPS3 PLANT RESPONSE: 
The MPS3 FSAR contains an evaluation of a Loss of Nonemergency AC Power in Section 15.2.6 of the 
accident analysis, although it does defer to the Loss of Flow event, Section 15.3.2, for limiting 
departure from nucleate boiling ratio (DNBR) and to the Turbine Trip, Section 15.2.3 for limiting primary 
and secondary pressures. Note that the Chapter 15 accident analyses of these events are performed 
primarily to quantify the peak over-pressurization of the 15.2.3 event or the DNBR crisis of the 15.3.2 
event. For these two events, this quantification is less than 30 seconds in length. Beyond this time, the 
plant is in recovery following emergency operating procedures (EOPs). While there may be 
malfunctions that complicate the recovery period, unless they result in additional events (i.e., PORVs 
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which fail to reseat or releases of contaminated steam) they typically do not factor into a judgment as to 
whether a plant transient remains bounded by the Chapter 15 accident analysis. 
The major difference between those Chapter 15 accident analysis events and the May 25, 2014 event 
is that the accident analysis allows the event to proceed until the generation of the first safety grade 
reactor protection system trip occurs. In FSAR Table 15.2-1, reactor trip is not credited until the 
generation of a high pressurizer pressure trip at 6.2 seconds with CEA insertion beginning at 8.2 
seconds. In the case of the loss of flow event, Table 15.3-1 shows a reactor trip is not credited until the 
generation of a low flow trip at 0.9 seconds with CEA motion beginning at 1.5 seconds. In the May 25, 
2014 event, the non-safety grade reactor trip on turbine trip was first out. 
The RCS flow exhibited an unusual behavior for a freewheeling coast-down of the RCPs. A typical flow 
coast-down usually beings with a very rapid rate for flow reduction, the rate of reduction gradually 
slowing as the pumps reach lower speed. The flow rate for MPS3 experienced a nearly linear rate of 
reduction for about a minute before taking on a more typical loss of flow behavior. This linear behavior 
made the transient approach to a DNBR safety limit much less severe than those analyzed in the 
Chapter 15 safety analysis for MPS3. 

As expected, after the RCP coast-down, natural circulation was established as indicated by the 
approximately 35 degrees F hot to cold leg differential temperature. 
Both EDGs auto started as expected and energized 4160V busses 34C and 34D. 
The pressurizer pressure remained below its 'pre-event' value for the period of the initial potential over-
pressurization at the time of the Loss of AC. Therefore there was no need for the PORVs or the 
pressurizer safety valves (PSVs) to act in response to the initial over-pressurization event. Later, 
during event recovery without instrument air, pressurizer pressure did increase to the point of 
automatically cycling the PORVs six times. 
The maximum steam generator pressure reached during the event was 1133 psig. This pressure is 
below the set-point for the lowest setting (1185 psig ±3 %) MSSVs. 
Steam generator level reached a minimum of 44.2% wide range before recovering with AFW delivered 
from two MDAFW and the TDAFW pumps. 

4. CORRECTIVE ACTION: 
The faulted TO 383 line MOD switch at the TO Card Substation has been replaced by the TO. The 
ground IOC elements for all remote line terminals associated with MPS have been temporarily 
disabled by the TO through relay setting changes. Additional corrective actions are being taken in 
accordance with the station's corrective action program. 

5. PREVIOUS OCCURRENCES: 
None 
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6. Energy Industry Identification System (EIIS) codes 
• Emergency AC Power System EK 
• AC Power Distribution System EA, EB, EC, ED, EF, 
• Auxiliary Feedwater System BA 
• Reactor Coolant System AC 
• Main Steam System SB 
• Instrument Air Supply System LD 
• Plant (reactor) Protection System JC 
• Motor Operated Disconnect Switch SWGR 
• Turbine TRB 
• Pump P 
• Air Compressor CMP 
• Main Generator TB 
• Voltage Regulator RG 
• Relay RLY 
• Over-current Element SWGR 
• Safety Valve RV 
• Pressurizer PZR 
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